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COMPLETE SPECIFICATION 



Improvements in and relating to 

Planetary 



Driving Mechanism employing 
Gearing 



We The British Thomson-Hottsto* 
Company, Limited, a British Company, 
Irwin"* its registered ofhce at brown 
House, Aldwych, London, W.C.2, do here- 
5 by declare the nature of this invention and 
in what manner the same is to be 
performed, to be particularly described 
and ascertained in and by the following 
statement: — . , 

10 This invention relates to driving mech- 
anisms and particularly to an improved 
driving mechanism wherein one oi the 
<*ears of a planetary system is adapted to 
be held to provide a driving connection 
15 between a driving and driven shatt, tne 
mechanism being arranged also to limit 
the torque transmitted through the driv- 
ing connection to a predetermined sale 
operating value. m . . 

20 Such an improved driving mechanism 
in accordance with the invention com- 
prises an electric driving motor and a 
driven member, means including a plane- 
tary gearing for providing a driving con- 
25 nection between the motor and the driven 
member, the planetary gearing including 
a sun gear adapted to be driven by the 
motor, a ring gear and a planet gear 
arranged in engagement with the sun and 
30 ring gears and rotatably supported by the 
driven member, and electromagnetic brake 
means responsive to energization ot tne 
motor for frictionally holding stationary 
the ring gear to establish the driving con- 
35 nection only when the motor is energized, 
the electromagnetic brake means being 
arranged to maintain the driving connec- 
tion below a predetermined torque but to 
disestablish the driving connection by 
40 allowing slip of the ring gear to occur when 
Ihe said predetermined torque is exceeded. 
Conveniently, the electromagnetic brake 
means comprises a friction plate nxediy 
connected with the ring gear and a com- 
45 plementarv friction plate adapted to be 
moved into frictional engagement with 
the first friction plate by means of an 
electromagnet armature actuated in re- 
sponse to energization of the electro- 
50 magnet when the driving motor is ener- 
gized. Means mflv also be provided lor 



resiliency preloading the electromagnetic 
brake means. 

The invention will now be described 
with reference to the accompanying 56 
drawing. 

The drawing is a partial sectional, view 
showing an embodiment of the invention 
in which a planetary gear system is 
adapted to provide a driving connection bU 
between a motor drive shaft and a driven 
shaft and an electromagnetic brake is 
adapted to limit the torque transmitted 
by the driving connection to a predeter- 
mined value and also to provide the dny- bD 
ing connection only when the motor is 
energized. . , 

Referring to the drawing, we nave 
shown a driving mechanism in which a 
motor 10 is arranged as a driving member 7U 
and is provided with a drive shaft 11 on 
which spur gear teeth 12 are formed. The 
motor is provided with conventional wind- 
ings adapted to be energized by a suitable 
source of electrical power supply and is 7& 
adapted to provide a driving torque to a 
driven shaft 13 through a set of gearing 
which engages the spur gear 12. The 
gearing is mounted in a gear casing 14 
which is rigidly secured to the frame of 80 
the motor 10 by bolts 15 and is secured to 
a brake housing 16 by bolts 17. buitable 
sealing bushings 18, 19, and 20 are 
arranged about parts of the driving mech- 
anism to insure against the entrance ot 85 
foreign substances which might interfere 
with the proper operation thereof, lhe 
torque is transmitted from the motor shatt 
11 to the driven shaft member 13 by gear- 
ing which includes an intermediate spur 90 
"•ear 21 arranged in engagement with the 
drive shaft gear 12 and mounted on a 
countershaft 22 supported by hall bearings 
23 and 24 in the gear casing 14. A bevel 
o-ear 25 is formed integral with the 9o 
countershaft 22 so as to be driven by the 
intermediate gear 21 and is arranged in 
engagement with a second bevel gear Zb 
formed on a hub or sleeve 27 provided with 
a bearing 28 arranged about an upper ex- 100 
tension 29 of the driven shaft member 13. 
The driven shaft is rotntably supported by 
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ufi-ihctum ball bearings 30 mounted in 

l4 , and »W™tion ball 
bearings 31 mounted m a bearing housim- 

3^ formed in the brake kou.dn ff 10 tZp 

gear 26 to the driven shaft 13 through u 
planetary gearing system which includes 
a sun gear 33 formed on the hub 27 and 
10 nl Ta T d » «Wment *ith a pair of 
10 planet gears 34 rotatahly supported on the 
driven shaft 13 by bearing^ 35 arranged 
about shaft 36 secured to a%orque l^or 
Planet cage 37 by clamping rings 3sLd 

15 ^7 t a C 7* T ? Iat 1 40 - TJle cage 
15 37 is formed integral with the driven shaft 

Wirt 0rqUe 18 adapted to be transmitted 
from the sun gear 33 to the rotatable 
V Janet gears 34 which are adapted to drive 

20 Sn ,S 1Ven i 8haft 13 by en e4ement with 
20 an mternal ring gear 41 adapted to be 

held stationary through an adjustable r pre? 

loaded shp brake. 'In order to ZSe 

2*; for ff ? e ? r 41 ls ad apted to be held 
25 iationary Below a predetermined torque 
vo provide a driving connection between 

™£ Sf* , 33 and tbe dri ™ ^aft 13 
Urough the planet gears and the support- 

30 i n 5 Jfc 6t and *° be Pleased above 

ti P red l erm . lned toque to allow for rota- 
tion of the ring gear 41 by the planet gears 
£ thereby releasing the driving connee! 
tion between the motor drive shaft 11 and 
Vi il a ^ 1Ven This holding and 

35 releasing mechanism includes a singfe slip 

whelf tT hlCl ? ad ^ ed t0 be operated only 
when the motor shaft 11 is operated. The 
ring gear 41 i s formed integral with i 
sleeve ox ; quill shaft 42 rotatabl? supposed 

™ X n sp t h ^ ed sll ouldez- 45 is formed 
on the quill shaft 42 and is engaged by 
tongue and groovl^rtionl 
._ 4° of friction brake plates 47. The fric- 
45 tion plates 47 are arranged between co- 
operating brake plates 48 which Ire pro- 

Sefr lA,***^ a ? d 81,0076 Portions on 
their outer peripheries arranged in en- 

™ f a ^ emell V Vltl in a , C0lni>lemer,ta ry splined 
50 inner surface 49 formed on an adjustable 
(irate plate supporting ring 50. These 
brake plates are adapted to be operated by 
an. electromagnetic actuating member 
which includes a brake actuating and su£ 
00 porting plate 51 arranged in engagement 

prov^ ° f M 6 ° Ute T r br , ake P lates 4 8 and 
E5Tw mt \ \ Plurality of operating 
rods 52 secured to the actuating plate 51 
(if) ■ T armature & 3 formed of magnetic 

SS^w The fating Plate 51 and the 
rods 52 are formed of non-magnetic 
material so that they will not be affected 
hL ^\ cltatlon of the electromagnetic 
65 SSf; A arma ture 51 is adapted to be 
65 actuated by magnetic attraction of a U- 
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section electromagnetic core 04 which is 
excited by an exciting winding bo con- 
nected in circuit with the windings of the 
motor 10 and adapted to be energ^ed only 
when the motor is energized. A retaining 70 
™ g n ° 6 , of u «a-magnetic material is 
arranged over the lower side of the excit- 
ing 0 / 1 ?° t° 1 • taiu ^ e coil iu Portion and 
to exclude foreign substances from the coil 
enclosure In order to provide for a re- 

w rl d ^ vin8rCOnilectiou bet «een the 
motor shaft 11 and the driven shaft 13 
above a predetermined torque, the electro- 
riTS* W 9 is P^vided'with a prSure 
plate 57 which is arranged to engage the 80 
outer side of the brake plate 48 opposite 
the actuating brake plate 51. This m™ 

load eft 57 1 ^sed andprl 

loaded by a plurality of coil spring 5S 

arranged in circumferentially spac»d^art 85 

surtcf ft? 6 W me ^t withlhe outer 
f the pressure plate 57 and an 
adjustable preloading spring seat and ™ 

32?WI ♦ tJle SpiU18 ' P^te 59 and 
smW t0 + T Ve - aXialJ y rela t»-e to the 
spring seat plate o9. Ihe pressm* n! .+» <w 

21 18 formed with an outwLdly extLS 
flange 6 2 ^ is ad d 

t» °* a S«inst a complementary 
flange 63 toruied on a retaining nn, tu to 

juie niate oi. Ihe retaining rin^ 04 is 
formed to act as a guide for Ihe pressure 
plate oi and to provide for limited aSal 
ino>-ement of the pressure plate 57 relative 
tj the brake plates 48. An adjustment If im 
the pressure plate 57 to provide fw ular 

ToAl W Aat r^ and 48 Provided 
roi by the threaded engagement of the 
retaining ring 64 with^e tiireaded in? 
ternal surface of the brake housing 16 110 
T\ + hen the motor 10 is energized th°e ex' 
c ting coil 55 of the elecbomagnetic Iraki 
also is arranged to be energized so a?to 

53 C totSd T 54 a " r d attract tbe'armatuie 
OS toward the core 54 to close the air iran 115 
easting, therebetween when the coil 5 f k 

tSSEi Fnder ^ oouditions the 
armature 53 moves axially and exerts a 
pressure against the actuating plate 51 
through the rods 52 which in ^rn exerts a 120 
pressure against the brake plates 48 ^ bias 
>ng them toward the pressure plate 57 

QueXThf 8 - qUi11 Shaf * 42 and ooase 
the planet gearfte rotate 5l ^thetr 
supporting shafts 46 due to the rotation of 130 
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the sua gear 33 by the gearing connected 
to the motor shaft 11, and thereby drives 
the driven shaft 13 through the planet 
cage 37 and the planet supporting shafts 48. 
5 If for any reason the load on the driven 
shaft 13 'becomes excessive and exceeds 
a predetermined value, the friction be- 
tween the brake plates 46 and 48 will not 
be sufficient to hold stationary the quill 

10 shaft 42 and consequently will release the 
ring gear 41 and rotation of the sun gear 
33 will merely result in a rotation of the 
planet gears 34 about their supporting 
shafts 36 and a rotation of the ring gear 

15 41 about the sun gear 33, without any 
resultant rotation of the planet cage 37 
or the driven shaft 13, thereby releasing 
the driving connection between the motor 
drive shaft 11 and the driven shaft 13. 

20 Tho torque at which the ring gear 41 will 
be released can be adjusted by adjusting 
the position of the spring* seat plate 59 
within the brake housing 16 by adjusting 
the relative axial position thereof. This 

25 is facilitated by providing a threaded en- 
gagement between the outer surf ace of the 
spring seat plate 59 and the inner threaded 
surface of the brake housing 16. 

Having now particularly described and 

30 ascertained the nature of our said inven- 
tion and in what manner the same i6 to be 
performed, we declare that what we claim 
is: — 

1. A driving mechanism comprising an 
35 electric driving motor and a driven mem- 
ber, means including a planetary gearing, 
for providing a driving connection between 
the motor and the driven member, the 
planetary gearing including a sun gear 



adapted to be driven by the motor, a ring' 40 
gear, and a planet gear arranged in en- 
gagement with the sun and ring gears and 
rotatably supported by the driven mem- 
ber, and electromagnetic brake means 
responsive to energization of the motor for 45 
frictionally holding stationary the ring 
gear to establish the driving connection 
only when the motor is energized, the 
electromagnetic brake means being 
arranged to maintain the driving connec- 50 
tion below a predetermined torque but to 
disestablish the driving connection by 
allowing slip of the ring gear to occur when 
the said predetermined torque is exceeded. 

2. A driving mechanism as claimed in 55 
Claim 1 in which the electromagnetic 
brake means comprises a friction plate 
fixedly connected with the ring gear and 

a complementary friction plate adapted 
to be moved into frictional engagement 60 
with the first friction plate by means of 
an electromagnet armature actuated in 
response to energization of the electro- 
magnet when the driving motor is 
energised. m . 85 

3. A driving mechanism as claimed in 
Claim 1 or Claim 2 in which the electro- 
magnetic brake means is resiliently pre- 
loaded. 

4. A driving mechanism constructed 70 
and adapted to operate substantially as 
hereinbefore described with reference to 
the accompanying drawing. 

Dated this 17th day of November, 1943. 
A. S. CACHEMAILLE, 
Crown House, Aldwych, London, W.C.I, 
Agent for the Applicants. 
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